ABSTRACT INTRODUCTION
Leaf photosynthetic measurements using a portable 1 4 co 2 field system were carried out and correlative leaf relative growth rates, RGR, were determined at different leaf positions of three alpine plant species throughout the growing season.
Initially there was a period of high leaf RGR associated with a period of increasing photosynthetic activity. Following this stage was a long period of no net change in length of the living leaf. During this period, photosynthetic activity generally increased to a maximum level and then decreased steadily. The final ontogenetic stage was a period of negative leaf RGR denoting leaf senescence which was associated with a marked dee] ine in leaf co 2 uptake. Ontogenetic timing of these alpine species is geared with the surge and dee] ine of individual le af photosynthetic a ctivity so that one to several leaves operating at near ma ximal photosynthetic capacity are always maintained during the growing season for each plant, These findings are discussed in relation to their adaptive significance for these species.
INTRODUCTION
Photosynthesis of individual leaves exhibits an increase after leaf emergence, a leveling off before or after full leaf expansion, and a dee! ine with leaf senescence. This pattern has become apparent from field co 2 uptake studies done for individual leaves of agricultural species (e.g., Beuerlein and Pendleton, 1971; Turner and lncoll, 1971 ).
In alpine areas where the growing season is short and relatively severe field photosynthesis measurements of whole plants have been carried out (e.g., Scott and Billings, 1964; Moser, 1973) . However, little or no field work has been done in alpine areas with photosynthesis of individual leaves. The present investigation with three major alpine tundra species was concerned with investigating the field photosynthetic response of individual leaves at several leaf positions and correlating this photosynthetic response with the seasonal progressions of leaf growth rate during the alpine growing season.
METHODS
Leaf photosynthetic measurements were determined using a 14 portable co 2 field system. The field system and procedure have been described in detail by Tieszen, et al. (in press ). The field system consists of a plexiglass leaf chamber which is temperature controlled by a Peltier thermoelectric stage. The procedure involves exposing an intact leaf to a 14 co air mixture, immediately cooling 2 the leaf sample in the field following exposure, subsequent drying of the exposed leaf sample, combusting this sample, and radioactivity counting using I iquid scintillation techniques.
According to studies by Ludwig and Canvin (1971) (Kvet, et al., 1971) :
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:z: Air is bubbled from t he lecture bottle at a known flow rate through a series of five absorbing vess els with the intakes 1n each vessel immersed under l ml of NCS. At the e nd of 30 seconds, the air flow is stopped, the NCS divided into 0.5 ml portions, JO ml of counting solution added (270 ml methanol, 460 ml toluene, 5 g PPO, and JOO mg of POPOP), and the sa mples counted using the channels ratio method for quench correction.
Leaf Chamber with Temperature Control
Components of the temperature controlled delivery system are illustrated in Figure l The portion of the thermoelectric heat exchanger that is external to the leaf chamber must usually be cooled. This is accomplished by a water cooling system. The water cooling system has a de operated pump which circulates water from a one gallon insulated reservoir.
The reservoir is filled two-thirds ful 1 with ice and provides adequate c ooling for more than eight hours of operation. The cooli ng reservior is 1 inked to the thermoelectric module with l/8 11 I. D. tygon tubing wr a pped with aluminum foil. The leaf chamber and thermoelectric module are mounted on a flexible goose neck from a microphone stand.
The goose neck is fitted with a stake which is pushed into the ground.
Thi s s ystem allows for a great deal. of maneuverabil i ty while at the same time giving a firm and steady support during the exposure period. 
